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(54) CONFOCAL MICROSCOPE 

(57)Abstract: 

PURPOSE: To provide a confocal microscope capable of 
making a depth of focus deeper than heretofore without 
superposing a blurred image. 

CONSTITUTION: This microscope is a confocal scanner 
for outputting an irradiating light beam outputted from a 
light source part 100 to a sample through an optical 
system 200 while setting a distance between the sample 
and the scanner according to the light receiving position, 
the outputted beam from the confocal scanner 300, 
whose position against the irradiating beam is 
periodically changed, is converged through an optical 
system 400 and forms a minute spot on the sample 900. 
The reflected light beam and a reaction light beam by 
the minute spot on the sample form an image through 
the optical system 400, the confocal scanner 300, the 
optical system 200 and an optical system 500 
successively and the image is picked up by means of an 
imaging device 600. 
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(2) 

1 

[ii:^«3] mBmmMMnmiiXtbK). miMSh so 

^. - 40 

rt<£«f®tr«it*3B2E«®*^jiStffia«l. 
*l^*<li8ll-^ri6jtcE^J;§5nfc1fi»®3fc«iSK®«j67& 



i^P¥8- 1 3 6 8 1 0 

2 

s&tci ss3iBfi««s«®taiH3taieB*^ 5 ojtos5tt«« 
*^»!W^Ybo 1 mmp^xw.\zmii:f3mzmi'xmmifi 

©K«i;5lRHc:feViT(PIS^i)-$n, ^fg:#B®^»®iS 
tcE^^ nfc3t3S&K®95&*lRlttMfiBji«g8*J©f 'C^ 
«iJrK¥ff tf ab D . (HftSS ©f?»««l::E5fl$nfc^ 

«a^K©'^'©fl^rfefi«^sw^®¥gp^[Rl*tB§|^-5^[^^Jlcffi 
m^ti^msi(r>^mmk(Dmm3^\tm^\zmw-nx^ 

•5i:tfeJCiri3fi«ffl$J©f'£.^$fl^f[6jt3S^-r.5, 

<omWi:>3^\z^\>^xm^m^^n. «»sb©^»®« 

icS35!l S nfcJt^JSK© tf'©«rE««««©¥g*|Bj** 

BSIl-:&l6j(CiH^J2nfc1Iia®3t»gEK®«8E3^|S)«5 

fcKspff -e afe s 1 1 »ct9E»«aW}® '^''C^fft^l«I t 
^ 1 ®3i!SftT3?Sb. «ft«e©^4i-««CE^Stl 
fc3tMfiS8S©MtBfi<^e5*J®¥g^l^**BSIf-;&(R]tciH 
^ 3 nfclga©3t#igK©^iS:>&|n] »SVi t BS^frT * 

1 1 1> lclrffi««eBt}© *'£.^tt;5l6) t S 2 ©5EMft T 

3SM-rs, j:t&4#at-r-58i«3S2i2«©**6jia88« 
vm^m. 1 2 ] taE^ 3 (Dtft^mt. 

fl9E«a#B©^5i-®«»::BB5iJ3n/i:^3lil6SS*^M/fc 

»^$j@«»-r«^ 2 ©iigftig^. 

t9EKi)ie?JC<J;5«JEffi4*S?«®lBi!ifc|gWL-T, WE 

^Scse ©^ij-®«tfiaitjt*«fl9it sn**i-&t 
^^WES 1 ©«Sift«(r2»$, g9EPft#S©9j^^«S 
(rfiait7td«R8it5n-5»^»c»5s^&ilrE» 2 ©iis^ 

[0 0 0 1] 

©•^ab-5. 
[0 0 0 2] 

[ee*©s*ii] 3'>5"Ax4^A'>^©*^^®mistt, 

^in?it»^S;it®T#SISS:5I^MTO< Offl-Til 

}gfi!63n«)flajt3t©a/hX3p'y hs^aE-r-5ti:t)cai 
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3 

[0 0 0 3] B31 Hi, ^mM.m7.^\-)-iiVX=.i!^- 

^•ri^ic, cio^att, (a) ^mfi\zmfi-Dit.m.f^ 
^^mi]-r^%mn9 1 ot, (b) aiscD^/hmaa 

1 0*^&roMit?t?£jljaLTtiJ*f 
^^:>-9 20t, (c) *ill!jgifflX4^^:?-9 2 OA»&ai 

#5/ hS;J^^-rs^fc#?S9 3 Ot, (d) iS«Ef9 9 OiC 

m:K^^irQ 2 oirA*L.fc«. ^ms^mx^^rirQ 2 
0*iC.ai:^$nfcfl*3KSrA:tlb)ig«-rS31£^*9 4 0 
t. ^e^^o CCt?. *jll;tfflX=^^^:h9 2 (J) 
#Sc®«l/hSiaP*iJ^jS$nfc:n3p-PiM9 2 1 ® 
n#-n«9 2 1 ^iHllBBSlf 4^-:$' 9 2 2 i:> 

[0 0 0 4] dcDSBtftt, 3tjfiaB9 1 oAie>ttj:t)$n 

fcfiBltJKtt, **fe;StfflX=¥^:J-9 2 OCD-3j?-p3ai9 2 

1 tcAAfS. r:#-RS9 2 1 \zmM-^nitit<op^. 
-■^-nm^ 2 1 \ZMm^nTz.WfbMmQ (t!>3f^- 

9 3 0\Z^-:>Xim9 9 0±tC»^^cn«/hX:«*>> h<£ 
^U-S, LZ-^X. =3P-nfi9 2 Itt^-i'g 2 2JC 
J;oTlaIKKHi$nTti5©T?. r;3}?-PJfi9 2 1 *»5 

m*-r5^a^^?S9 3 0 s/i-L-xawg 9 o®siBi« 

[0 0 0 5] Ki^9 9 0(CMIt^«tflg|tSn'&^, fiti|Bf 

9 9 OX\tRSim^±V^iiiihtZ. :®-&lC<toTtt« 

TttS9 9 O-C^S^Lfc^t©!^, 3fc^»9 3 0tA*U 

r:imtmii^<omn:^\^iiiim(D:^\^{zmnh. =.'^— 

njB9 2 1 ::i3p-nffi9 2 1 tCMofc^©^. 

M/hJiffip ©n p \zxti vftmtm'hmma ^mm vx 

-5l?-nffi9 2 10fig|t>ecDA*®A^e.ffl;^$tiS. r: 
>P-P3ffi*^e.tH:'3^n;t^^^a. 3t#5^9 4 0&:frL 

[0 0 0 6] ±a3©iiHT?». mm±(Dm9t)>t 

Mi^m\z\t. ^mt\^xu-^&mfr^i7au>x7 
izmjft^itxmM-^ittchiD^mm^t-ri) z.nz^r) 

[0 0 0 7] 



(3) #H^8-1 3 6 8 1 0 

4 

[0 0 0 8] ±IB*S*.T;5::$nfcfe®-p* 
[0 0 0 9] 

JO «. (a) ^M«icit*<oitffi«3t*ffl*-r -Seleses 

t> (b) ^ai85*>6lil;b$nfcfiSI#3l£SA:tjU, nu 
;<-hUTai:ft-r-5ti:%{w. figltJtom:t;fi!l*^eA:^ 
h1t%<J>^1S.< tt)-gSS:Bgft5K®A*:6r|fi]t«S;fe-5 
;?[S]lcm*-r^.^l©>fc#l^i:, (c) 3tJ[SgS*tHl*L 

tz.mM%^m^nM.xs>^um^\zm^\^mi'by^i!?'V v 
20 ^mm-^f^2<o%^^ii. (e) fm\zmmytifimt^ 

*«i;*::^M.fo:%i^*A* biie«r-sm3 ©^^JSt, 
[0 0 10] ±.moipi^M.m7.^\-r\t. ©^MgRA^e. 

*oT, BS^JftgJci$:i;fc^©^iit:)^|ni**L, M«© 

«iS3tS5t®j®®^*i«i/h^«ja©^t«siiiS*«H«s n 
ifi<^(o%<o^^^i$.^wimmz^it^^^fmut, m 

[0 0 11] CCIT, ®fi«l»«ttnS!KT?»r), Rid 

LTIalfe-rs ;i t tf-S Z. t t>-p#§. 
[0 0 12] ^t^fflE8StbTtt-»i!^;i'^:-H^ 

«7 [0 0 1 3] 3K%i|g8g©^i£:>&l^li, 0^mi^9& 
©i3mBCfe^-r«<^g8«©cfiDffttcS«¥fffc^5£-r 

jciB^js nftm»<ojitm&mz-o ^^x\t^ti s ©^ifeD^ 

|6i«si.i iriS^Pff Tab 5 1 1 1> lcfi*fcg5*J©4''6fi35lRl 
[0 0 14] Sfc, SlttBS«©JP;§f», 0K«i85©R«i 

Ri!) (c i ^SiKgB«©taffi3tJigp*^ e. o>yt<D^^i&m^ 

50 ^^fcS-e:Tfe.fcV>. 
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5 

[0 0 15] ytm&f&<Dm^mmtmmm<omm 

e. roasasEPtr i6]ttsvi css^Fff s 1 1 tcs<*eE«© 
-en e. <Dmi^:^m\tm^ tz^^n-v * s 1 1 

[0 0 16] CCT, m2C05t^?S«, ®^SSe©^ 

^mm\zmm-^nftytm&m^:frvft^^yt^m»t^ 

mmz^^st^mtmmmizmmvx, ^scsg®^^^ 

mizm^. mscmm<o^6^mm\,zmm^*m^^n^m 
^tz\i§&^ytt:m2<of^mmzm<^mimii. ^^mx 

[0 017] 

m-r^mmyt^f&^i', mmi^izm^^ftmsimmm 
[0 0 18] *)i;i^fflx*-v±*i€)ai*^rnztflai*3t 

[00 19] tc^T. ^mj^mx^^-^<o&^mt\i 

mmmw}^L. mm^oif^^izMvrmnmitmfimm 

Bs«© 1 mmi^<Dmmz^r)iSi^^u<Dum->^\^i-fx(o 
mm^nm-tui>&m\zmf&tinx\,-^^<Dx. imjc 



(4) #ra^8-1 368 1 0 

izm05L^ti^mit^<omfh7.ifiy bifiw^±^mmm\z 
[00201 ffi*tg?«*m*bfcBait^*<ti«BncBai*$ 

BLm^^ft\tmm\z^if^Kf^<D^M^c^s.fts^it)^^ 

^^mzxtit^, ®io3t^?g«, AAUit^i^t® 
10 m^9toimsi-^^<Dm^t^tytmis.^:b^\zm'm-snit 

[0 0 2 1] 

»«i®ii£&«q%seQ^-r-&. 13.^. mm<oisim\zdbit^x 
20 [0 0 2 2] mi m«&m> m 1 *.nvR<D^m^m 
*31£©>tl»©Si?a0-rab«, Hiic^fi^tc. *iiis 

«3t?£*«^fflX+^:h3 0 0 \zm< t.^\Z. ^M^m 

i:aS?iS5&lp]'v.tB:^-r*3fc<^3S2 0 0 (c) 
«2 0 0Sr:ft-Lfc>fciIifi5'v©l 0 0*>e.WA$nfcfig|* 
50 3fc*§)tUTtt«9 0 0's|^H-T»B«3tS:fflAr-6ti 
fctC, flg|t?t®S8it©iKmtbTK!|Bf9 0 OT^^Lfc 
^^Jt&A:^jUT. ^^®il>;*<t'fo-fiS*ffi*TS 
^m^m^s^'ri-Z lot, (d) *^i;Siffl;^4^^±3 
0 0*^e.tB;b^?nfcfig|t^S:ISJEJ9 0 0±tC«^LT« 

*U:fcS!^^t?£**S,'^fflX4^^:^3 0 0 ±fc*it-r-5^t 
^*4 0 0 (e) *j|g,^fflX+A':^3 1 Od»6ffl* 
^n. 316^^2 0 0<£:fMxAc%^5t^§^L-T^*3t*t 

fiofcifS-e*-5t«!|6f«*ilg»-rs3t^S soot, 
40 ( f ) 3t^3s 5 0 0 **iig»i.fc«*ta»-rsji»e5 e o 
ot, sm^. 

[0 0 2 31 Cd-t?. 3tiS881 0 Ott, (DRglt3t*^* 
■r«3tjS3.r:-/ M 1 0 ©itSin.-.;; Ml Od>6 

w;»7$nitMit3t<£w>X2 2 0 ®^ffiii^i^®jc*^-r 

^3>x+|-U>Xl 2 0 t^Eli;!^. E1T«0 

M 1 0 tt. 01^— IfJtjB lilt. ® V— tfjfcjii 1 1 
l*^e)n>5^>-y-U>Xl 2 0fl!ia:tt3*®?&|oJKfflit$ 
nfcit£3>5'>-9-U->Xl 2 0 ®:)&lRl'^SIfr^IHIffi 
50 SEl 1 2 t$1i^%. 
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(5) 



8-136810 



8 



[0 0 2 4] ^^m2 0 0tt, 0A*b:rcS6lt3t&2^)- 
lKUTtii*-r.5lf-AX:/U->^2 lot. ®lf— AT. 
:/'Ju/^'2 1 OTi>lKSnfc-35f®K«3tSr=iUpl-h 
UT^tHljSiMX^^^^J-a 0 0tC3l<V>X2 2 0 * 

[0 0 2 5] ^mJ^mx^^ri-3 0 0 Ji, itS;!)taiSI^ 
)17.^^^ FOPtP?^) 3 lot. ©FOP 

3 1 o<D^^b$ti^mmmtvxFOF 3 1 o^m&^m 

f '5^-^ 3 2 0 (h, SriffiA^o F 0PrtO3te:7 r< A 
\t. ItX. ^(Dmi^:^m^FOV3 1 0(Z)«'i>ttl(CB¥ 

[0 0 2 6] 3fc^»4 0 0«, ®1/>X4 1 0 (fg^= 
0. 4) t. i2>MmU>X4 2 0 mm=20i^. BBP 
SC (NA) =0. 7 5) <fc:f5>^«^$n. ^Mj^m^^ 
^±3 0 0:d>^ttJ;^$nfcfii*r^^FOP 3 1 0(Di^> 

Jc. it3|Sf9 0 o_tlc^^^$n;^«/hx^!y 

[0 0 2 7] 5 1 0 fi. yt^J^ 2 0 0 

r«i ^iS;^ icm;f3 $ nfc^^3fc^ A;^ UTjg* 

•r'6l/>X5 1 l^ffiA^o 
[0 0 2 8] »«SB6 1 0\t. ^^ms 1 0:f^tjjg^-r^ 

«M(cii«a iti^^^^mm) e 1 2:^«e$n;ts« 

Ne = (ttX (8/2) 2 ) / (ttX 
%2 1 9 

ti/^^o iJ:^^hVX. 1 0 2 4X 1 0 2 4ia«C0'bC0 
^#;^n«. -ocD^trg3bTSji?L)0^2 0 0 0«±^ 

;^;0«t?T, <f)=8 [mm] O^i^^R^itCl 0 (^2 

0 0 0/2 1 9) figsfii«-rntfsv^o 

[0 0 3 2] ^USS^JCOSe^i. FOP310^2 W^(D 

mmvtiivx^m^mn. fop 3 i o(DmM^(Dmst^ 

Z= (0. 48 8/7C) /s i n2 

tu^o mm\z^^^x. mmm\t8 (=20x0. 4) 
f&Tfco, jKjf&^t*6 4 (=8M m;f^oT> ^^ais 

^m^^:^^\Z\t. mmt59 (=0. 9 2 X6 4) 

Cum] &s±t}mmumtfs:^o 
[0 0 3 3] ^mmm<Dmmx\t. &rF(o^o\zvxm 

[0 0 3 4] ^-^5^3 2 OffiFOF 3 1 O^lfilteKftb 
Tt.^^ttSgT3teilig?l 0 0:^>efiglt^;^^^ttJ*$n^o yt 
aigS 1 0 0 ^ m:f3 $ n;^cS8M^fi. 2 0 0 
bT*^^«X^^:^3 OOOFOPSIO JcAAf 5(? 



* [0 0 2 9] F O P 3 1 0 (C?^^$nfe3t:7 

T-rAco3Tg?«, FOP 3 1 o\zm&^nrzm^mz 
E@a&s^itt0>sf ^« FOP3 1 o<z)iss(Dmaafi, 

K»8S3 2 Q\Z^^FOF 3 1 0 ^^SBW^S: 1 ^SSiJ-c^ 
K»fCJ:i3tS»9 0 0±{C^j«$n^Bgi*3tO«/jNX>}t 

EgtCJ^^jE^nxVi-So -eLT, FOP 3 1 0©^SO 
aSTLcoS^SfflTLOEB^BSJ*. 5t^«4 0 0(^«Ftt 

[0 0 3 0] il^. yt^^A 0 0;!i^^»FOP 3 1 OtC^ 
T^^AftT^^^c^glaS (NA" ) (C^UTil^^mS 

M«t::a5^c^T. (D) fiA/NA'" ea!;&tiga-c 

fe^o WMA(r>mm (d) agcDioof&fi; 
hxm^\^x^^^^<Dx. 

NA'' ^0. 0 9 

^S:g=4 8 8nmT^ffl-r^;it^#;^^<h. 
D=0. 48 8/0. 0 9 [nm] =5. 4 [/im] 
d=10 0X5. 4 [Mm] =0. 5 4 [mm] 

[0 0 3 1] m^m<oisMm)mmt.2 Qm&^<ox. 
<t>= mmm x (u>X4 1 o<Dmm) 

^20X0. 4 = 8 [mm] 

x$>^o mm}tf)^^mmmMiiScNn ^mn-r^ii. 



(0. 54/2) 2 ) 



5S$«:6^^tt«9 0 0^T(3!>ffi||i$2aSS^LTViSo M 

miio:>m^m,n±\zm&^n^WL^b:^^y hcogait^ts 

Z= (A/tt) /s i (a/2) 

[ (s i n-^ 0. 7 5) /2] 

FOP3 10fi, FOP 3 1 OlrAt^bfcMW^CD 

rtcoFOP3 1 o\zm^'^tirzyty7'i/'<(o:3TmzA 
mvrcmmyt^mmyt(DAmm3 i 5i:RMfl!i(^ffi3 i 

B3 1 6(0^:7 r^A*<7)«8ffi:^i^^ailt^n. :i(Dm 

mytf)^^mj^m7.^r'r3 0 oomtiyttu^o fop 
3 1 ott. ®3 1 6m\zmmv^(DWts^m'r^(ox. f 

OP 3 1 0<^H^It3ta>m:^ffi;5^e.K3|6f^T<Dfi^it^O3fc 

Kfit^2tt#ftu 2m(Dyt&^(Dmmeo [um] 
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(6) 

9 

[0 0 3 5] PiW^M.mx^^r•)■2 0 OA^^fflA^nfeM 
ItJttt. %^JhA 0 0 \ZXflt^. yt^^4 0 0«. A 
:^)UfeM«3t**^bT. Un9 0 0±{C«/jNX3py h 

>t*t%^-r5. tSlBfg 0 0±T%lfeLfc3t (£tm. 

Tji*i^U>X4 2 OJCA^bfc^^^fi. 5t 

*3S4 0 0 \z^^xme^ti. mmytt\tm<omm-vF 

OP 3 1 0©5K77'fA*©nTa5lc^|*3ttH:^<aj*^e,X 

T. FOP 3 1 0SffijaLfc3tCDSNJttt#^fcS5tife 

[0 0 3 6] *^g;SifflX^v:J-3 0 OSSiSL/fc^ttt. 

^t^?^ 2 0 0 $:fhLT3t^J^ 5 0 0 CA*-rs. 3fc^5^ 
5 0 Oti. ii#KM6 1 1 ±»c5!*3tO»*i!SIS-rs. 

[0 0 3 7] t^l^-C, ?t#m4 0 OtCJ:oTJ^^Sn 
Sti« 9 0 0 T©«/J>X5j«-y h©Rglt3t®RBi*:«rlRl©«l[ 37 

Htt. FOP 3 1 0 ©fiSM^Wffll*® 3 1 eA^^M^ef* 

^l*^©8g«;?|pI©{4B«2a-C»0» FOP 3 

1 O-C©3t7 7-1'A*©iH^ja?S*J:lffiE50»tt^«*>^ 

7 6 1 0®H3^^J-^te^£ffiT5-&;^</>®T, ^«®±® 

[0 0 3 8] c©!!g«, m.m<o=:^~n&^umi.ftm 

■r-5. 30 
[0 0 3 9] mSii. *IIJS^J©SB® F O P 3 1 0 ® 

a8«3 5 0tt, 6 0 [urn] ^miSLiivxetmnflmi^^ 
nrz6mm^tf3i^x\,^^, Rfi«g5«3 5o«. em 

®S<*®e8«3 5 1~3 5 6*^&«*£$n> gS«3 5 1 
~3 5 6®^>!r»Ctt3t7r-<>'W2 0 0 O^^iJ^fiKS 
nrVi-S. gB«3 5 1~3 5 6 ttC:®|lSfCj?3*«6 0 

3l?L©h^S'i'fi (Le ) tt, 

Ls ^8X1 0X6 = 4 8 0 [mm] 40 
TfeD. bfc*«t3T. P3fittgS«3 5 OOJf^SttS 0 
[mm] £t±!£J.®t;4S. 

[0 0 4 0] BI4», @3©nS4^eEI^3 5 Oaif^^© 
«tlSr«fc-rStfcei5«©0!l©«)«0T?S5S, 134 (a) 
(C^-rnS<«8B«3 6 Ofi, ;p$*i3 6 0 (=6 OX 

6) c/xm] <Dmmtzt>ftr:>xmmmzmt-r^m^m 

«3 6 1~3 6 6*»6SI)«*n, fflMS 6 1~3 6 6© 

*-«r(C«>K7T'rA**t2 0 0 0*6t±JP^$tlTl»-5. 
P3fie5«3 6 0'bE3©nfigp*j3 5 0 tl^^lc^gtt 

8 0 [mm] £^±!^^S^:^a:«. 04 (b) »t5^-rR«« 50 



#ra¥8- 1 3 6 8 10 

8S«3 7 o«, yty7^mm^^nrzm-si)m-i&<o 

tt&nfc, JPSd^T 2 0 (%6 0X6/0. 5 1) [m 

m] ©«SHCtofcoT*KW»cX'ft:-r«a!R^5x«« 

(HJf^=l. 5 1) 3 7 1~3 7 6A'>f,i^^5tn^. 
■€-LT. ;y^XS8«3 7 1~3 7 6 ©*-<?*t3gO#tt 

nfca8«3 7 9<DM^-r^ismiz\t. %v7^nifi2 o 

0 0*£t±J^fJ$nTVi-5. ;^*5. 04T«, Rffi^gP 
«©tt»9 0 0ffl3©M)®&6»fiJLT«fi£bfcd«. i^td 

[0 0 4 1] ii^l^T. ffl8l[M©?#!ifV>X«tSfEf«© 
^*T©{S8l*3<kt/:»^*t?©mgS*^*-2.#^©ffi-riR 
MffiiE;^nT*50, iS;i^®fi:S^£3fei&^iB](c-r^.-r©tt 

% 1/ >x® ^tf-^ H^i- T b T ^ c t (c ffl a -r 

-5. *^^-e*t>T'b^^aia[*i0tH'5ili:e 
[0 0 4 2] ms\t. 2jii:^SIfii!l©SB®FOP 3 1 0® 

g'j®*jg«'j®nfi«eR«3 8 0 (Dm^mx$>^. m i 

^■rFOP3 1 OX\t. ?t7r-1'A®:Jt®«jS:3^[S]&^ 

Tn««ss«®*'t^wcif55Ffftjg^anfcj&<, niitt 

gB#3 8 0-C»3ty'T'fA-®?t3S»E:^[Rj«, fi«ep#® 
¥S:*iRi**ii»l^-*iRj»c:Ejajtcn&«»:®^^a[KJc:3 
viT«-€-n s ®««:&iR)ttsvi cKjpff -e» -s 1 1 1 c 
©tp'ij'tti&ip) i^^-r 5 J: 5 jc^^s nrti 
^, ms ^zm•rpim^mm 3 8 o L-^s^fctt, 
nfi«e5« 3 8 0 9 0 0 1 ®ra-c«H 6 fcs^-r J: 

[0 0 4 3] fi^. Rfi«eB$j3 8 0(C*3V^Tt>, FO 
P310tl^«JC, ie5£f •2)g^S2£t±i:Lfc:f3. S 

a«ictt«9 0 0 i:®iei8**«ft;-r*±5t*}^f 

[0 044] (^2 *«S«s|) 0 7 IS, 2|ES!?«®|g 2 
{!)|®#^J^ai«ll©«l$S|-C»«. ^i/b, S8», 

is«9®i!jf^iJiH^0-e*5. T^mmmo^mmn. ^mmm. 
mmttEmmmmmt\zmvxs mimmmizm 

[0 0 4 5] 0 7tr^-r<fc5C, *|ISfi«BJ®gg«, 

(a) £gMe<itcjt*t-pfcMit^*ffl*-r -Swings 1 0 0 
(b) jtigesi 0 o*>eai*snfc^it3ts:^^^^ 

fflX=¥^:^8 0 OfcgK tfet, #ti{^X=^v:J-8 0 

o*^e.®3t®'>j*< ii'fo-gs^£3tagg5;^i6]tasi^-5?& 

|B]'Nffl:^-r-5^¥^ 2 0 0 (c) ^^1^2 0 0<£:fl- 

ufcjtiiffi'^® 1 0 o*»siii*snfcfia«3tss3fcUT 
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■V:h8 0 0t. (d) #t^j^fflX^r-v±8 0 Oj5^e.tB:f3 
^nfcfiSW^^KlEf 9 0 0±tC*3tbT®i/hXi}?-;/ 

tiPimi^mT.^'^i-^ 0 o±tc«3t-rsjt#JS4 o o 

tr*«ti««*«Slfe-r-53t^ai 5 2 0 t. ( f ) 

5 2 0 «tj|@ttUft:«%««-r'&»tt^ 6 2 0 ^ftA 

[0 0 4 61 ^^i^mx^^irs o Q\t. 

SA^BSH- l£ffij(g«*^IIS¥R<D;&Bffl:z.^-\':^g88 1 
0*5j;t;feBfflX=^-\':J-888 2 0 ®;&BfflX4^Y:^ 

IS8 1 0 t&afflx+-v'±858 2 0 t-ejgj«snsnffi 

-5[Hlteffil(iSR8 3 0 t. Stt^S. *B«X+^:^gB8 

1 ott, *afflx+¥:J-«S8 1 0 t.^^%tlmn-•vm^ 
ifiskfs.^ apso«s=6o [ym] ) , jsmtfi^^n 

4^cDgB«8 1 1 t.mU8 1 2 t*^Si^lS^ns. Sit, 
&Bffl;^+^:^g58 2 Ofi, fcBfflX=^^A':^SB8 2 Ot 
*g*tKH-T?JS$**S!ft-5 0P$©ffia=6 0 [/i 
m] ) , JS®d«4i}-nt^oeBtJ8 2 1 tgB«8 2 2 t*^ 
^«^S;$n-5). /**5, :&BfflX^■v:^^S8 1 OtcE?«J$ 

S::&|p)*Jiera-:!r|6)(CE3?iJ$nfcSS©>fc«ig8SfC^Vi 

[0 0 4 7] ;5:*5. &BfflX+-\':J-eE8 1 0*<i:tX:fea 

K«9 0 0*-e©BgfB«»^^fc-r-&J:5lC««L.TfcJ: 

[0 0 4 8] iik^^m-^^'^-roinmmi^^n 
x^^i-m.mzwt^\^. ^w. mm #b®^s&*b 

[0 0 4 9] 3t^3R5 2 0«, *Bffl:^=^^^:i-g58 1 0 
*&«£BfflX + -\':^eS8 2 0S:frLT?t^lS2 0 0*^ 

[0 0 5 0] ttfiKg^e 2 o(^. (D;&Biiie(Di^{$aicM 

ttM«t£BSn:/b9ltt^6 2 1 ®£Bffi«©i|@|»B 
JClilSH**EBSnfc«»8§6 22 a:, ®:&BfflX^+ 
±fiB8 1 0^:ft-Lfc^^?fc©jS®|g6 2 
XJ^^mmx^^ri-^Z 2 0*:n-bfe^^3tOJl»li6 2 



(7) i^M¥8-1 3 6 8 1 0 

$ tlfc Rfil^SCM*^ e. 5 1' ^' 6 2 3 i: -5, 
13.^. 2 3tt. iHlfeffiliiePS 3 OfCj;?), « 

<l;S^fflX^r•^-:^8 0 OtHWUTEfeKasn, *Bffl 

X^■V:^eB8 1 0S::fhLfc56^S:tilSli6 2 1 's«< 

«Bfflx+^:h®ig?ir^3tL, ^sc mm mu<r>m$L 
^i^mmx^^r±m.mzwL^\ytz.^'^\z\t. ->w^® 

[0 0 5 1] *:SIJSM©gBTK. KTO<fc5K:LTK 
^}9 0 0©S8«&lijlir4. 

[0 0 5 21 m^Ws^Z 3 0*t*BfflX=^-^:?-gB8 1 
0:feJ;t/£BfflX=^^V:^gB8 2 0 «[HiaffiS!lbTViStt 

fiiT^iiigsi 0 o*ie,flsst3t*tai:^*n^o %mw>i o 

0*i^WA$nfcMlt)t«, 3t#?S2 0 0«r:fhLT*^ 
jSfflX^^:J-8 0 0©*BfflX^^:J-g58 1 0*fc«fc 
BfflX4^Y±8B8 2 0»CA*-rs, :feBfflX^-v±858 
1 0*fc«feBfflX^-\'±g58 2 0»CE^JSnfc3te7T 
a? ^n\t, Rgi#?t*aaLTtt«9 0 0IC|6jJtTB8lt?t* 

ffljt-rs. ;i©tait>t!6m«8j«fflx4^^±8 0 o©ffl* 

3ttift-5. :&BfflX^¥:^gB8 1 0*3j:t;t&B;HX^^ 
•:hffl8 2 0tt. Mtt3fcOffiltffi<l!lfc|ggiR©SM*^^ 

^(O-C. *BfflX=^r:^fi58 1 0:fe<fctXfc@fflX+^:^ 
SB 8 2 OcD^^OWM^omijmti^^UM^ 0 OST© 
^tt^©^8SS(±2a?¥fiL. 2a©^K;g©^«BS6 
0 [/im] t?**. 

[0 0 5 3] *^^fflx=^^-\':j-8 0 ot^^mti-^mtm 

mm^. %^JkA 0 0 tA*TS. 3t^3^4 0 0«. A 

^m^t^. KlEf9 0 0Ttt> flg#t?fc©Sg|*«cJ;DRS* 
JtAS^fefi, K«Ef9 0 0±-e5S*Lfe5t (K^. 

•CjI*<»V'>X4 2 0CA:^Ufc5S^«. Jfc 

#?^4 0 oicjcoT^^t^fti, mmytt.\t.m<omt&-Jii^ 

Bmx^fri-mS 1 0S/£:tt&afflX^-\':?-a68 2 0© 

**©3t7r'fA*tt. K^BJ 9 0 0 tCfett-5M«3t 
©«/hX#-;/ h*^6©^^3ie«^*<fc<jljl-r^^:tfe 

40 •v:^eS8 1 0*fctt&ifflXi^v:J-S58 2 OSSiSLfc 

?t©SNJtttlt#triiSVifc©i:;5:-3TVi^. 

[0 0 5 4] nm}^mx^^r■rs 0 0 SffiaSL-fc^ttt, 
Jt^JS 2 0 0 ^^l-L-T^t^^ 5 2 0 CA^fS. 
5 2 0«, :feBfflX+ + ^SP&:frLfc^*3t<&S«8g6 

lfiS6 2 2©«IS®(c*^iKlfeT^.J:pC^±^t©3tK 

[0 0 5 5] 3t^3R5 2 0*i^ffi:^j^cnfc5!*3t«v'V 
s/^6 2 3fcA*U. *BfflX=*^V±g88 1 0*:fMxfc 
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[0 0 5 6] Cl^LT. ai«i§6 2 10ti«ffilCieiftS 

2 2a}^{»9(ci@|gi$n;/b£S^iifl{»«t»{fi|§6 2 2 
[0 0 5 7] mammm) m9\t. 

[0 0 5 8] E3 9tc^-rj;5Jc> 4^mmm<o^@\t. 
(a) siaa<j»cta:*t-ofcfiait?t!£ffl:^-r-53Kj!ieBi 0 0 
t. (b) jtagssi 0 o*ie.ffl*^nfcB8st5t**iii^ 

fflX:^^-V:?-8 5 OCi»< tfeC, *ji^fflX4^■v:^8 5 

^^mtit^%^^2 0 0ii. (c) )t#J^2 0 0S:^^ 
bfcJtaiSR'^©! 0 0*i6ai*$nfcB8it3t&S3fcLT 

K)|S»9 0 0'\|6]ttTHg|!f>fe<&tH:^J-rsti:t>lC. SSItJt 

<omtti<om^t.\.xfm9 0 o-esg^Lfc^*3t*A:^j 

^-^•8 5 0^:. (d) *^8/SfflX^^±8 5 0*ie,tB:f7 
^Enfc^«3tSit«9 0 0±tC«3tLT«/jNX3}?y 

!£^^*l;^fflX + -v:^8 5 0±(c*?t-r-5^#J^4 0 0 

(e) ^i»;tfflx^^:?-8 5 o*>e,m*$n, 

JS2 0 0^£^(-Lfc^5fe3t?£S3tbT^*^*«atjy£:1f^ 
■p*«tt»«*«g«-r«Jt^3S 5 3 0 t> ( f ) 3t^» 
5 3 0«tilS«L/i:ttS«{»-r««ttS6 3 0^. 

[0 0 5 9] ^<c«;SCfflX=^^-fr:i-8 5 Ott. ®f«i 

\zTi&0iL^tiitnmtmtii. ®*Bfflx=^rv±aP8 1 o 

i:£efflX + -\':^S?8 2 0 i:-r}gj«sn-5ns«Si5«o 

KiffiSSOt, HlOtt, ^W<M.mx^y^ 

8 5 O©PJfi!KgS«(D«f£0T?feS, 01 O\zmt^o 
\z, :feSfflX=*^v:J-g88 6 Ott. JP$*tS;!5:S. 
6ii^H«©8?*f 8 6 1, 8 6 2, :feJ;tX8 6 3ti^i,mi& 
SnS. Sfc, fcBfflX^Y:^a58 7 Ofi, JP$*tS36: 
^, lSM*t6 5^a«(0««8 7 1. 8 7 2, *J:rf 8 7 

[0 0 6 0] Jft*, feBfflX:*^-v:>-g58 7 0*J;r;*B 

fflx=*^-\':?-858 8 ott. 'mi^mm<n¥ovt.nmz. 

H«9 0 0*-e©KitAt^<b-r-6J:3tr«J«UTfeJ; 

[0 0 6 1] *:|ligW©^B7?tt, HT©J:5CUTK 
lBf9 0 0©!8«SrSJffl-r*. 
[0 0 6 2] lBl4Effi9(rffi8 8 0)5«*BfflX:^^^:?-aB8 6 
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O^^Xf-^BmT.^'^i-US 7 OS:(sItelKi!jLTV>S« 

mv^uui 0 o*^c.^#t)t*ttii::^sn-5. jtisesi 0 

0*»6fflA;^nfcfla«^Ktt. 3t#S2 0 0&^|-lxT*jl 
^fflX4^-v:^8 5 0©*BfflX=1r¥:?-fi88 6 0*fctt£ 
BfflX+^:?-eP8 7 0\ZXi3t^o ;&BfflX+Y:^^S8 

6 o*7tttfeafflx=^^-\r±ee8 7 o\zS3\-^nTz.^yr 
-rntt, Rg»3fc*ajiabTis«Bj9 0 o»ci^i»tTfi8i#3ts 
mi^-rs. ::©aii*jt*m*e^ffix=^^^^8 5 o©ai;^ 

%hfs.^, :&BfflX+-\'±gS8 6 0*i±(yt&BfflX+-V 
JO :?-8l58 7 0«, Bgit?t©fflitMfiI»CPiS«©aM?&Wr 
S©t?, *BfflX=^^Y^g88 6 0*J±u:fcafflX^^± 
888 7 0 ©^>!r©Rg|t5t©ffi:fjffi*i6li<Et9 0 0 *T© 

Mi*^©>tKgf± 3 afi^^-r 

[0 0 6 3] *i»;SlfflX+-V'±8 5 0*iSa*$nfcflB 

it^ta, 3t^JS4 0 OfCA^-r-5. 3t#^4 0 Ofi, A 
ti\^Tz.im%^mt\yX. 0 0±tCSt/hXJ|?y h 

*fi?JE«-r«. H«9 0 0-Ctt, flgjt^©fiBlttcJ:DRit 
3t*t%fe-rs, St!^9 0 0±T?s«*b;fcJt (£t^, 
^ttllf^) ■^^*ig&U>X4 2 0fCA*bfc5§^^te, % 
20 ^3R4 0 OlCJ;oT«3tStl, fig|t3tttta*©JtBST* 
BfflX:¥-\'±eP8 6 0*fcttfcBfflX4^-\'±a5 8 7 0© 
^t^r-f A'©3 7S8tC^it3tdi*fi!lA^&AM-r-5. d© 

*-<!r©^7r-fne. H»9 0 oc*5ttsBait3t 

^:J-eS8 6 0*fctt£B>«X=t^-v:J-g58 7 O&aiSLfc 
3t©S Ntt;tt*«fci«VJ'&© t;a:oTV»«.. 
[0 0 6 4] Pim^m7.^xir^ 5 0^jijabfc3ttt, 
2 0 0 *:n:bT5fe^3S 5 3 0 CA^T-S. 
50 5 3 0«, :&BfflX=^^^:J-fiS«::fMxfc5S*^t£BfflX 
^^±gg^£^b;t^^3t^£}i«S6 3 0©SISffi6 3 1 
lr^>«r ilSISt--5 ± P tc5S±5t©3tK*tK£-r -5. 
[0 0 6 5] ::3U-r, j8l»8g6 3 0©«tt96 3 lie 
i^li^nfc:&Bffi@S(tt^£Bllfail^£:dtM(tt%6 3 

o-rsis»iS3n-5, 

[0 0 6 6] 2ti:%B^a, ±iB©IIJS^J{CK5£Sn-5fe© 
tfeBfflX^v:^S5^:©Be@^4, m2SIJSC»I©ffiM«^1- 
40 ^:bT:&BfflX^v:^e5t&BfflX=^■^':^»^:©X=^^v 

^fflx=^-v:>-»;:*3lt5S»f&lHl(aBi6tL.fc*«, 
[00 6 7] 

[»qQ©^m] £i^±i^«B(CSllQlx/!:SO, 2|s:%^©#^ 
^S^^twinff, **S;llfflx^^-^-©Ki^Jr[S]ftT© 

mmyeoitam&m^^xfmii)^ ^ ©^sfe3t©«jtffifi© 

50 ttfBf*>&offii8&BM!W»c^^tr-5c:ttbfc©T. 
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[0 2] :^mm<Dmimmm<Dpimj^m^mzi5n^^ 

[0 31 Bl^SS«I©*ilR^ffia«tr*JtJSFOPOX 



iff 



[0 8] 2^^Q^(Omi^i&0iJO^ill;lliSimM(Di!)f^O|» 
[0 9] 3|s:|«|SO||3^£&«a)(O^^;jli5[«i^rafl}^0-? 

[010] m3mmm(oi^mj^m:^^^i-(DPim^mit 



[04] mimmwo^mM.mwim\z:^n^FOP(Dmi lo mnoy^m^ 



[0 5] m\mmm<D^m^mWimz^»^¥op<D^ 

[0 6] 0 5©^J^«(C:fettSfig|t3tt»^3t^CD5tK 
[0 7] *^igcoB2^JS«faco*j^;^m^CD«fi£0-C 



1 0 0 -^teaggP. 2 0 0-3fe#^> 2 
U^y37> 2 2 0 -l^>X. 3 0 0, 8 0 0, 8 5 0--^^ 
^^m:^^\±. 3 1 0. 3 5 0. 3 6 0. 3 7 0, 3 
8 0 -FOP. 3 2 0. 8 3 0 -KlSeS. 4 0 0 -^t^ 
^> 5 0 0, 5 2 0, 5 3 0--^#JS. 6 0 0. 6 2 
0. 6 3 0-S«g6o 




[02] 



lOO 



310 



320 



300 



400 




[03] 




363 



355 
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